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INTRODUCTION 
During the author's residence in Pinellas County, Florida from 1960-
1970, it became apparent that land development for shopping centers, sub­
divisions, condominiums, and concurrent parking lots is rapidly consuming 
much of the available land. Citrus groves, farmland, and native vegetation 
are quickly disappearing. As pointed out by Lakela and Long (1970), dredge 
and fill operations and other drastic landscape alterations by man have 
destroyed m�y of the original habitats of endemic species. 
The increased emphasis on ecology and concern for protection of the 
environment has rekindled interest in plant-community studies which started 
in the early 1900's. Although studies pertaining to old-field systems were 
undertaken up to the 1930's, since then such studies have been quite regular. 
It is the intention of this paper to investigate initial stages of two possible 
successional trends in Pinellas County, Florida. 
Pinellas County, located in west-central Florida, has long enjoyed a rich 
variety of floral types due to a favorable climatic location. According to 
Harper (1949), Florida is a relatively isolated peninsula, projecting southward 
from the North American continent, containing more sandy soils and species 
of endemic plants than any area of similar size in the United States. The palms 
and mangrove of the southern tropical region and oaks, hickories, and pines 
from the more temperate north have adapted well to this locality along with 
numerous introduced exotics. 
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Although many ecological succession studies have been conducted in the 
United states (Haug and Van Dyne, 1968), most of these have been in the Great 
Plains and Piedmont regions. In the Midwest a more thorough study of secondary 
succession on abandoned fields in Southern Illinois was conducted by F. A .  Bazzaz 
in 1964. Only a few publications (Kurz, 1944; Alexander, 1953; Alexander and 
Dickson m, 1970; and Craighead, 1971) have been concerned with Florida 
vegetation and none pertained to Central Florida or the Tampa Bay area. 
The research plots used for this study are located on the Angus McMullen 
property, a fifteen acre tract of land, most of which was cultivated and planted 
in sugar cane for forty years but abandoned in 1960 due to failing health of the 
owner. Other than sugar cane, the remaining acreage was pasture and citrus 
groves, with smaller plantings of pineapples, a garden and barnyard. Except 
for occasional mowing, this land has lain idle for the past twelve years. The 
northern and northeastern hammock areas have not been disturbed since 1942 
and contain many species of both native and naturalized vegetation. 
Due to variations in the soil microclimate, water table levels and animal 
population pressures, the two plots exhibit different invader species in the initial 
seral stage. 
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DESCRIPTION OF AREA 
The McMullen property is a fifteen acre tract of land situated in 
T30S. , R14E. , Sect. 12, Pinellas County, Florida. This acreage is in the 
Anona area (Figure 3), south of McKay Creek, 1/4 mile east of the Narrows 
of Indian Rocks Beach, 1/2 mile east of the Gulf of Mexico. The McMullen 
homestead was located at 14187 Josephine Road, Largo, Florida. 
The southern and central part of the property is a well drained, nearly 
level upland area with 0 to 5 per cent slope and a water table at 3 to 4 meters. 
It contains 43AB1 Astatula fine sand with a dark grayish-brown A horizon, 
which becomes yellowish-brown to yellow in the C horizon. 
The northern 1/ 4 of the property is a low hammock area containing a slope 
of 5 to 10 per cent with a water table from O to 1 meter. Soil in this area 
consists of 200A Immokalee fine sand, which has a dark gray Al horizon 
becoming gray at depths of 12 to 28 cm. and white in A2 near 30 cm. depth. 
The temperature readings according to the local fire station (3000 meters 
NE) for the period March 1971 - March 1972 gave a mean maximum temperature 
of 82. OOF (27. s°C), a mean minimum of 63. 4°F (17. 4oc), with a mean average 
of 72. 70F (22. 60C). As compared to the temperatures over a 30-year period 
(mean maximum of 80. 7°F (27. o°C), mean minimum of 64. 1°F (16. 7°C), and 
mean average of 72. 4°F (22. 4°C), the readings were slightly higher than average. 
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The mean average rainfall during 1971 was 47. 75 inches (1212. 85 mm. ) 
compared to 53. 28 inches (1353. 31 mm.) average rainfall for a 30-year period. 
The rainfall totals for each month of 1971 are represented by the phytograph 
below. 
Jan. 
May 
July 
Figure Record of Rainfall during 1-year study 
(March 1971 - March 1972). 
Each increment equals 1 inch. 
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MATERIALS AND METHODS 
A preliminary survey of the McMullen acreage was conducted on 
March 6, 1971 and flowering species collected. On March 7, 1971 two 
rectangular areas 20 x 40 meters were denuded by plowing with a bottom 
plow, then disked and leveled off. 
The upper Plot A (Figure 4) was situated in the south-central part of 
the fifteen acres while Plot B (Figure 4) was located --in the northwest corner 
of the tract. Both plots were then divided into twenty-four equal sections and 
flags placed marking the center of each quadrant. 
Figure 2 
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In order to get the general layout of the land, aerial photographs were 
taken on April 10th of the denuded plots and the thick hammock areas bordering 
the property. Samples of the native and naturalized vegetation were collected 
in April and July of 1971 and March of 1972 by transecting the areas surrounding 
the plots. The most mature native tree species noted, Quercus virginiana Mill. 
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var. virginiana, Carya glabra (Mill.) Sweet, Pinus palustris Mill., Persea 
borbonia (L.) Spreng. var. borbonia and several introduced species su_ch as 
Cinnamomum camphora (L.) Nees, and Eberm., Juniperus silicicola (Small) 
Bailey, and Morus rubra L. occurring in the hammock areas were cored in 
March, 1972 to determine their age and growth rates. 
On April 9 and 10 the first sampling of the plots was taken and data 
collected by using a 0. 1 sq. meter hoop made of 3/8" copper tubing. By 
stopping at the flag in the center of each of the six sub-plots '(Figure 2) and 
tossing a copper hoop into each of the four quadrants surrounding the flag, a 
total of twenty-four samples were taken in each plot. The number of individual 
species within the hoop were recorded and ranked after identification and later 
the relative density, relative frequency, and importance value (IV) figured. As 
used here, IV can range from 0 to 200 and is the sum of the relative density 
number of species X 
number of all species 
and the relative frequency 
x 100, 
number of points of occurrence of species X 
number of points of occurrence of all species 
x 100 
This is a modification of the formula of Curtis and Mcintosh, (1950). Samples 
were also taken on June 26, November 22, and December 28, 1971 and March 1, 
1972. In addition, a density study of Plot A was made on July 16th, 1971. 
A new sub-plot, Plot C (5 meters east of Plot A), 2. 5 x 2. 5 meters, was 
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denuded on June 15, 1971 to determine what seeds were viable at that time. Ten 
meters east of Plot A sub-plots D and E, denuded July 16, 1971 and October 12, 
1971 respectively, were also used to make comparisons of viable seeds at 
different times during the year. Other seed germination studies using soil from 
the Al and A2 horizons of both Plots A and B were conducted in the Eastern 
Illinois University greenhouse. 
Soil surveys were made in July by the County Soil Conservation Service next 
to Plots A and B and the soil types established. Soil samples were also analyzed 
at the NU-AG Laboratory at Rochelle, Illinois for soil pH, soluble salts, avail­
able phosphrous in pounds per acre, percent organic matter content, exchange 
capacity, percentage base and hydrogen saturations. 
In addition to the plots studied, the vegetation in the immediate locality of 
the McMullen property and nearby bay, creek, and beach areas were also collected 
to give greater understanding of the local flora. Specimens of all collections were 
identified and placed in the herbaria at Eastern Illinois University and the 
University of South Florida at Tampa. The taxonomic nomenclature used in this 
paper follow Long and Lakela (1971). Cultivated plants and others not included 
in that manual were taken from Small (1933), Hitchcock and Chase (1950), 
Watkins (1961), and Radford, Ahles, and Bell (1968). Author citations for species 
listed in tables were omitted. They are given with species and common names 
in the complete listing of plants in the appendix. 
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RESULTS 
A total number of twenty-two different plant species were identified in 
Plot A during the period of study and are listed according to initial IV rank in 
Table 1. Plot B yielded the twenty-seven species which are ranked in Table 2 . 
A total of thirty-six different species appeared in the sampling for both Plots A 
and B, while at the same time eight species were recorded present in the plots 
but did not appear in the samples. 
The relative density of plants collected and identified at each sampling 
period in both Plots A and B are listed in Tables 3 - 7 and Tables 8 - 12 
respectively, including their relative frequency and importance value. Sub­
plots C, D, and E species are also ranked in Tables 13, 14, and 15. 
Plus the 44 species occurring in the plots (Table 21), a total of 131 different 
species (Table 22) were collected and identified in the area within 100 meters of 
the plots on the McMullen Property. Since several plants completed their 
flowering periods during the absence of the author, some species in the area 
remain to be collected. In order to add to the knowledge of the types of plants 
present, 95 species (Table 23), were collected and identified from surrounding 
areas giving a total of 270 species. 
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RESULTS AND OBSERVATIONS 
Seed Germination Studies were conducted in the Eastern Illinois University 
greenhouse beginning in October i97 i by placing soil from the Ai and A2 horizons 
of both Plots A and B in separate flats to determine what seeds were viable in 
the soil. A count of the vegetation present was recorded in December for each 
flat and the following species observed: 
PLOT A 
Species 
Gnaphalium purpurem 
Linaria canadensis 
Richardia scabra 
Cyperus esculentus 
Cyperus esculentus 
Gnaphalium purpurem 
Linaria canadensis 
Digitaria adscendens 
PLOT B 
Linaria canadensis 
Digitaria adscendens 
Gnaphalium purpurem 
Cyperus esculentus 
Cyperus compressus 
Cyperus esculentus 
Digitaria adscendens 
No. of Species Soil pH-Horizon 
i6 
io 
4 
3 
4 
2 
i 
i 
21 
8 
5 
4 
4 
16 
i 
5. 0 Ai 
(O-i2. 7 cm. ) 
5.0 A2 
(12. 7-45. 7 cm.) 
4. 0 Ai 
(O-i2. 7 cm. ) 
4. 3 A2 
(12. 7-30. 5 cm. ) 
Type 
(iOYR)3/i 
Astatula 
fine sand 
(10YR)4/2 
Astatula 
fine sand 
(10YR)3/i 
Immokalee 
fine sand 
(iOYR)5/i 
Immokalee 
fine sand 
Soil Analysis � NU-AG Laboratories gave soluble salts test values in millimhos 
per centimeter measured at 0. is for Plot A and O. 14 in Plot B. other results of 
the sampling are listed in the following table. 
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SOIL ANALYSIS BY NU-AG LABORATORIES 
Available 
Phosphorus Exchangeable-lbs/acre % Organic 
PLOT Soil pH lbs/acre K Ca Mg H Matter 
A 5.0 
B 4.0 
135 
9 
122 400 
32 300 
10 
174 8 0  
124 80 
1. 3 
• 
9 
Exchange 
Cap. me/lOOg 
5.9 
5.3 
DISTURBANCE BY GOPHER TORTOISE 
Disturbance by a gopher tortoise, Gopherus polyphemus (Daudin), of one 
to two square meters near a tunnel entrance, was first observed in Plot A 
during the June 1971 sampling. At this time two active burrows were noted, the 
larger one occurring in Quadrant 3a and the smaller in Quadrant 4c (Figure 6). 
Tortoise burrows were neither observed in the area of Plot A before it was 
denuded nor during the April 1971 sampling. A single tunnel existed in the eastern 
margin of the acreage about 150 meters northeast of the plot in June. Later that 
month, a tortoise having a carapace of slightly over 30 cm. in length was 
observed near the burrow. The tortoise population increase both in Plot A and 
the area surrounding the plot appeared to parallel the growth and number of 
Richardia scabra seedlings in the plot. The grazing of Richardia scabra, which 
was the most abundant species in the plot, was most severe in the area surround­
ing the tunnel entrance. 
Two more burrows were observed in the November 1971 sampling in 
Quadrants lb and 2a (Figure 5). In December 1971 another large burrow 
similar in size to the one in Quadrant 3a was noted in Quadrant 6a (Figure 7). 
No new burrows were observed in the March 1972 sampling. 
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CONCLUSION 
The most important aspect evidenced by this study is that the initial 
successional trend which the vegetation assumes is often determined by many 
factors. One of the most important of these is the time of year at which the 
soil is denuded or exposed. 
Plot A, situated on the older, somewhat more developed soil and having 
better drainage and more organic matter present, was dominated in the initial 
sample (April, 1971) by Richardia scabra. It remained most abundant through 
the greater part of this study (the first 42 weeks) but had dropped to fourth in 
IV by the end of the year (March, 1972). As succession progresses, Richardia 
apparently cannot compete with other species as shown by the presence of few 
R. scabra seedlings in the surrounding older field areas throughout the year, 
especially in areas dominated by grass species. 
The behavior of Cyperus esculentus in Plot C also reinforces the idea that 
time of denuding (seasonally) i s  an important factor. After being denuded (in 
June) four weeks, this plot (located four meters east of Plot A) contained 90% 
sedges and approximately 10% R. scabra. After having been denuded the same 
length of time, Plot E (originally denuded in October) contained well over 96% 
R. scabra and less than 4% other species. Richardia seeds appear to be 
deposited just below the soil surface and if exposed, germinate rapidly. The 
seedlings noted in the April, 1971, sampling in Plot A had completed their life 
cycle and were dead or dying by the November and December sampling. New 
seedlings continued to show in the samples due mainly to disturbances by 
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tortoises and other animals in the area. 
The greatest variation in species composition noted in the sub-plots was 
after twenty-two weeks of growth from the date of denuding. Cassia fasciculata, 
Ambrosia artemisiifolia, and Solidago microcephala were other initial invaders 
retaining significant IV's during the year's study (Figure 9). These species 
appeared dependent on the seasonal seed source available in the old field 
surrounding the plots. 
The grasses, such as Rhychelvtrum roseum, Digitaria adscendens, 
Paspalum notatum and others, maintain a high importance value as ground 
cover and are becoming more dominant due to the existence of their already well 
developed root systems. Pvrrhopappus carolinianus, Solanum floridanum, 
Rumex hastatulus, Cenchrus incertus, Ipomoea guamoclit and miscellaneous 
other species appear in small numbers. C rotalaria spectabilis and Cassia 
fasciculata gain temporary aspect dominance in the surrounding old field areas 
during late summer as they near the peak of their flowering period. 
In the fields just south of Plot B and east of Plot A (Figure 8), Conyza 
canadensis, Eupatorium capillifolium, Ambrosia artemisiifolia, and various 
Solidago species appeared dominant during the spring and summer (April - July); 
however, by March, 1972, Andropogon capillipes had assumed aspect dominance 
as it invaded this area and other species completed their life cycles. At this time 
(March, 197 2) it seems that Andropogon, by virtue of its massive roots and 
perhaps other means of inhibition, will maintain dominance for sometime in these 
old field areas. 
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The largest plants on the older {12 year) field are various species of oaks 
{notably Quercus laevis and st. virginiana), which are clustered throughout the 
area and vary from 2 to 8 meters in height. These oaks are more typical of 
what the vegetation of the 12 year field would be had it not been mowed 
occasionally since it was abandoned in 1960. Sabal minor and Serenoa repens, 
plus numerous seedlings of both species, appear scattered throughout the area. 
The mature live oaks (Quercus virginiana var. virginiana), 50 to 100+ 
years in age, are definitely dominant in the thick hammocks and the area 
surrounding the McMullen property, which is a typical oak forest mixed with 
Carya glabra, Sabal palmetto, and Pinus palustris. The lower bay area west 
of the plots and nc:rlh near McKay Creek is dominated by Serenoa repens and 
Pinus palustris, with introduced Casuarina equisetifolia bordering the inland 
water areas. A high sand ridge {old dune) area just south of the mouth of 
McKay Creek is dominated by Pinus clausa. 
The dominance of both shrub and mature oaks in the areas near the plots 
and the presence of several Quercus seedlings invading the plots show evidence 
that if left unhampered by man or barring natural disaster undoubtedly an oak 
forest climax would dominate. 
CONCLUSIONS FROM SOIL ANALYSIS 
Plot A had a high phosphorus value of 135 lbs/acre which is typical of sandy 
soil; however, Plot B measured only 9 lbs/acre. The K and Ca levels recorded 
for the soil in both Plots A and B would be considered low by any standard while 
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the Mg in both plots would generally be considered adequate for most crop 
requirements. Exchangeable hydrogen rates of 80 lbs/acre in both plots 
indicated the strength at which the soil would be buffered. 
The percentage organic matter content tested low in both plots reading 
1. 3% in Plot A and . 9% in Plot B. Overall exchange capacity in millequivalents 
per hundred grams averaged 5. 9 me/lOOg in Plot A and 5. 3 me/lOOg in Plot B. 
The low soluble salts test values are also indication that the soil is relatively 
low in fertility. 
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DISCUSSION 
This study of initial vegetation on denuded plots in Pinellas County, 
Florida, gives significant insight as to the unique forms succession can take in 
a relatively small area due to variations in the habitat caused by such environ­
mental factors as soil type, pH, micro-climatic factors (elevation, slope, and 
depth of water table), available seed source and animal population pressure. 
Richardia scabra appeared most frequent in Plots A, D, and E, while occurring 
less often in Plots B and C during initial sampling. According to Lakela and 
Long (1970), Richardia is common on disturbed sites throughout the Tampa Bay 
area and flowers at all times during the year. This annual species retains viable 
seeds in the soil and its presence in significant numbers surrounding gopher 
burrows is apparent. According to this study there appears to be some correla­
tion between increases of Richardia scabra plants and increases of the land 
tortoise population. Since Gopherus is continuously exposing and spreading new 
soil in the area surrounding his burrow, this provides Richardia seedlings frequent 
new habitats for growth. Dogs often dig in these burrows following rabbits or 
tortoises and add to the exposed area supporting R. scabra seedlings. It is clear 
that exposing sandy soil in this area increases Richardia scabra seedlings. 
Uncertainty remains whether it is the clearing of the land which increases land 
tortoise populations or the presence of increased numbers of Richardia seedlings 
as a food source. The grazing of these plants in Plot A by Gopherus (in June and 
July, 1971) was intense. Perhaps another possible explanation for the Gopherus 
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increases was the resultant crowding due to intensive land development and 
building in the locality of the McMullen property. Noticed population increases 
in rabbits, quail, and diamondback rattlesnakes in the area further supports this 
idea; however, many animals, such as racoons, opossums, rats, fox, gopher 
frogs (Carr, 1952; Conant, 1958; and Hallinan, 1923), snakes, especially 
rattlesnakes and indigo, and arthropods (Young and Goff, 1939) are commensal 
guest of Gopherus polyphemus. 
Another point of interest is the lack of gopher burrows in or near Plot B. 
At no time during the study were gopher burrows observed there and likewise at 
no time were Richardia scabra seedlings dominant or even present in significant 
numbers. The absence of Polyphemus in this area is possibly answered by Carr 
(1952), when he explained that the habitat of G. polyPhemus is most often in 
sandy ridge and sand dune areas where the water table never comes near the 
surface. The water table in this area fluctuates, but is slightly less than 1 meter 
below ground surface. The introduction of two tortoise burrows in Plot A during 
June 1971 and the continued increase of tortoise numbers during periods when 
Richardia was dominant, along with their subsequent decline, was plain to observe. 
As Richardia numbers declined from an IV of 156. 12 in June 1971 to an IV of 17. 47 
in March 1972 the new tortoise burrows likewise declined to no new burrows 
observed at the time of the March 1972 sampling. Perhaps the presence of 
Gopherus polyphemus produces a continuous habitat for Richardia scabra seedlings, 
allowing this species to be successful on these disturbed sites. At the same time 
maturing R. scabra supplies part of the main diet, along with grasses and other 
low herbs, providing the land tortoise subsistence. 
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The shift of important plant species in Plot A during the one-year study 
is shown in table 16 , figure 10. After this Plot had been denuded four weeks 
(March 7 - April 9, 1971), Richardia scabra was dominant with an IV of 145. 48 
and minor numbers of Cassia fasciculata, Digitaria adscendens, and Cyperus 
esculentus. By the June, 1971 sampling, R. scabra continued dominant reaching 
a peak IV of 156. 12 with decreases in other species and with the appearance of 
Ambrosia and Cenchrus. In the November, 1971 sample, Richardia remained 
dominant; however, it declined to an IV of 74. 75 while Digitaria adscendens, 
Cyperus esculentus, Ambrosia artemisiifolia, Paspalum setaceum, and Ipomoea 
quamoclit had noted increases. Richardia continued to decrease in December, 
1971, while grasses, ragweed and sedges increased in numbers. The final 
sampling in March, 1972, showed Richardia at a low IV of 17. 47 as Ambrosia 
became dominant with an IV of 64. 9. Rumex, Digitaria, and Cyperus were other 
species present in significant numbers. 
Plot B species, due to a difference in micro-climate (soil type, pH, and less 
organic matter with a water table less than 1 meter), and the lack of tortoise 
disturbances to provide habitat for new Richardia and Ambrosia seedlings, was 
dominated four weeks after denuding (table 17, figure 11) by Digitaria adscandens, 
IV 65. 29, Cyperus esculentus, IV 49. 23, and Solidago microcephala, IV 40. 61, 
while Richardia scabra, IV 17. 28, ranked fourth. In June, 1971, there were noted 
increases in Cenchrus incertus, Sida cordifolia, and several minor species and 
observed decreases of Digitaria (IV 41. 06) which continued to decline along with 
Cyperus esculentus through the December, 1971 sampling probably due to a four-
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month drought period (March-June). Paspalum notatum became dominant with 
an IV of 54. 49, and Paspalum setaceum, IV 10. 92, also gained in rank because 
of the thick, creeping rhizomes of these grasses. By the last sampling in 
March, 1972 (one year from the initial denuding), D. adscendens, P. notatum, 
- -
and P. setaceum were somewhat stabilized as important species since they are 
better adapted to withstand extremes of temperature and rainfall. Richardia 
and Cassia were also present in significant numbers. 
The sub-plots (2. 5M x 2. 5M), which were denuded at intervals throughout 
the study and compared at the same stage (time period) of growth, yielded 
somewhat different results. Plot C, after being denuded four weeks (June 15 -
July 16, 1971), was dominated by Cyperus esculentus, Relative Density 89. 24, 
while Richardia scabra had a Relative Density of 10. 76. These two species were 
the only plants observed in the first sample. The presence of numerous sedges 
in this sample is possibly due to more ideal growing conditions (more rainfall) 
and subsequent seasonal advantage for sedge seedlings. In November, 1971, 
(with completion of their life cycle and the absence of newly disturbed sites by 
tortoises) both Cyperus and Richardia had decreased in Relative Density to 
57. 65 and 8. 23 respectively. Ipomoea quamoclit (Relative Density 17. 65) became 
significant along with lesser numbers of Digitaria adscendens, Sida cordifolia, 
and Cassia obtusifolia. By December, 1971, Cyperus had declined to 29. 32 as 
Digi.taria, Relative Density 39. 10, assumed dominance. In the March, 1972, 
sampling, again due to scanty rainfall in the previous four months and lack of 
recently disturbed soil for seedlings, Cyperus esculentus was completely absent; 
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while Sida cordifolia, Relative Density 46. 51, had become dominant. 
Plot D, denuded July 16, 1971, was dominated four months.later by 
Richardia scabra, Relative Density 72. 62, and Digitaria, 27. 38. By March, 
1972, Richardia, 36. 17; Digitaria, 31. 91; and Cassia fasciculata, 25. 53, were 
almost equal in rank since Richardia is not a competitive species. 
Plot E, denuded in October, 1971, was after one month very similar to 
Plot A after one month as Richardia had a Relative Density of 96. 43. Richardia 
continued dominant but had declined to 7 2. 5 2  by December, 1971, while Digitaria 
gained importance. By the last sampling in March, 1972, Ambrosia, 37. 84, 
ranked first with Pyrrhopappus carolinianus, 27. 03, and Rumex hastatulus, 
25. 95, also being significant. Here again, Richardia cannot tolerate shading 
and crowding by other species. 
Kurz (1944) showed in his study of succession in northern Florida that 
cutting and grazing play a profound role in vegetational changes, and this also 
proved to be true on the McMullen property. Kurz observed that these factors 
and the influence of fire have greater significance in the sequence of various 
stages leading toward forest development than do individual differences of 
related soils. The annual-biennial sere studied by Kurz was followed by perennial 
grasses and forbs (broomsedge-dog fennel association) and includes some of the 
same index plants found on periodically mowed, old field areas in Pinellas 
County. The annuals and biennials of the current study such as Ambrosia, 
Richardia, Cenchrus, Gnaphalium, Cyperus, and Polypremum are being pushed 
out by Eupatorium capillifolium and Andropogon capillipes due to their abundant 
20 
perennial roots. 
Patches of mixed hardwood forests in the Tallahassee Red Hills region 
are characterized by short-leaf pine, oak, and hickory. Pinellas County forest 
remnants contain the same associations, but Pinus palustris (long-leaf pine) 
often dominates the more poorly drained areas nearer the bay or previously 
burnt over areas in the vicinity and frequently appears in almost pure stands. 
Most wet pine flatwoods contain the long-leaf pine along with Pinus elliottii and 
Serenoa repens. Occasional fires appear to be the major controlling factor on 
these sites since fire kills oaks and allows the more resistant pine seedlings to 
survive. The control of fire and the scarcity of mature pines as a seed source 
(only one observed in the entire fifteen acres) in the study area allow Quercus 
laevis, Quercus virginiana, and other oak species to dominate the better drained, 
more xerophytic sites. These oak species just mentioned, rapidly invade new 
areas as noted by the presence of several seedlings in the plots less than one 
year after denuding. This is also enforced by the appearance of numerous oak 
saplings of both Quercus laevis and Quercus virginiana var. virginiana (5-8 meters 
in height and 8-10 years in age) in the old (12 year) fields adjoining the plots. 
The undisturbed north hammock area contains many of the same species 
which characterize the climax hammock types mentioned by Kurz in his study of 
the Tallahassee region. The poorly drained portion is clearly dominated by 
Persea borbonia (25-30+ years in age) with Quercus nigra, Quercus laurifolia, 
Quercus virginiana var. virginiana, Morus rubra, and Carya glabra on the 
mesophytic slopes. The Pinellas acreage has a definite absence of the magnolia 
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and beech, which apparently dominate the climax in the Red Hills. According 
to Kurz (1944), the sub-climax pine deciduous oak-hickory may be arrested as 
an open forest for as much as fifty years due to periodic grazing, burning, or 
cutting. The mature trees on the McMullen property are live oaks with mixed 
hickory in the hammocks; and since there are neither beech nor magnolia in the 
area to serve as a seed source, this acreage will most certainly advance to an 
oak forest climax. 
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Figure 4. AERIAL PHOTOGRAPH SHOWING LOCATION OF RESEARCH 
PLOT A AND PLOT B 
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Figure 5. DISTURBANCE BY GOPHERUS POLYPHEMUS 
Figure 7. G. POLYPHEMUS BURROW IN PLOT A DURING DECEMBER 
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Figure 8. AREA EAST OF PLOT A 
Figure 9. AREA SOUTH OF PLOT B 
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Table 1 IV of Plants in Plot 11A11 during Successive Samplings 
Denuded March 7, 1971 
Species 
Richardia scabra 
Cassia fasciculata 
Digitaria adscendens 
Cyperus esculentus 
Pyrrhopappus carolinianus 
Solanum floridanum 
Solidago microcephala 
Ambrosia artemisiifolia 
Rumes hastatulus 
Cenchrus incertus 
Paspalum setaceum 
Ipomoea quamoclit 
Baccharis halimifolia 
Sida cordifolia 
Rh;y:nchelytrum roseum 
Urena lobata 
Cassia obtusifolia 
Cyperus compressus 
Gnaphalium purpurem 
Lupinus diffusus 
Solidago fistulosa 
Quercus laevis 
Totals 
4-9-71 
145. 48 
16. 62 
13. 21 
7. 45 
5. 28 
4. 66 
2. 64 
2. 33 
2. 33 
0. 00 
0. 00 
0. 00 
0. 00 
0.00 
0. 00 
0. 00 
o.oo 
0. 00 
0. 00 
o. oo 
0.00 
0.00 
200. 00 
Dates Sampled 
6-26-71 11-22-71 12-28-71 
156.12 74. 75 62.25 
14. 00 12. 55 2. 90 
10. 04 34.63 39. 60 
0. 00 25. 86 20. 32 
2. 81 0. 00 0. 00 
2.81 1. 43 1. 32 
0. 00 2. 17 3. 30 
8 . 6 3  11. 58 27. 18 
0. 00 0. 00 0. 00 
5. 59 7. 57 13. 05 
0. 00 10. 70 5. 27 
0. 00 8. 23 5. 41 
0. 00 3. 22 5. 54 
0.00 3. 03 5. 54 
0. 00 1. 43 7. 00 
0. 00 1. 43 0.00 
o.oo 1. 42 0. 00 
0.00 o. 00 1. 32 
0. 00 o. oo o. 00 
0. 00 0.00 0. 00 
0. 00 0.00 0. 00 
0. 00 o. 00 0. 00 
200. 00 200.00 200. 00 
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3-1-72 
17. 47 
7. 6 1  
33. 4 1  
10. 02 
5 . 4 0  
0.00 
4. 01 
64. 90 
19.50 
5. 45 
5. 80 
0. 00 
7. 10 
1. 67 
0.00 
1. 6 7  
1 .  69 
1. 77 
6. 75 
4. 22 
. 78 
. 78 
200. 00 
Table 2 N of Plants in Plot "B" during Successive Samplings 
Denuded March 7, 1971 
Species 
Digitaria adscendens 
Cyperus esculentus 
Solidago microcephala 
Richardia scabra 
Cassia fasciculata 
Paspalum notatum 
Ambrosia artemisiifolia 
Paspalum setaceum 
Rumex hastatulus 
Cenchrus incertus 
Sida cordifolia 
Solidago fistulosa 
Bulbostylis stenophylla 
Polypremum procumbens 
Altemanthera ramosissima 
Conyza canadensis 
Pteridium aguilinum 
Cassia aspera 
Quercus virginiana 
Baccharis halimifolia 
Cyperus compressus 
Rhynchelytrum roseum 
Convolvulus arvensis 
Ipomoea quamoclit 
Stenotaphrum secundatum 
Panicum repens 
Andropogon capillipes 
Totals 
4-9-71 
65.29 
49. 23 
40. 61 
17. 28 
10. 86 
5. 76 
4. 54 
3. 88 
2. 55 
o. 00 
0. 00 
0. 00 
0. 00 
0. 00 
o. 00 
o. oo 
0. 00 
0. 00 
0. 00 
o. 00 
0. 00 
0. 00 
0. 00 
0. 00 
0. 00 
o. oo 
0. 00 
200. 00 
Dates Sampled 
6-26-71 11-22-71 12-28-71 
41. 06 25.20 27. 48 
40. 18 4. 09 2. 49 
26. 71 48.44 41. 17 
15.60 1. 89 3. 16 
16. 55 10. 38 3. 49 
o. oo 54. 49 59. 43 
5. 20 o. 00 12. 36 
7. 47 10. 92 10. 14 
0. 00 o. 00 0. 00 
15. 37 5. 00 o. 00 
7. 83 1. 89 3. 99 
4. 55 4. 70 6. 82 
4. 55 0. 00 0. 00 
3. 58 0. 00 0. 00 
2. 27 1. 89 3. 99 
2. 27 13. 48 6. 15 
2. 27 0. 00 0. 00 
2. 27 o. 00 0. 00 
2. 27 o. 00 0. 00 
o. oo 11. 35 9. 85 
0. 00 4. 39 0. 00 
0. 00 1. 89 2. 16 
o. 00 0. 00 3. 66 
0. 00 0. 00 1. 84 
0. 00 o. 00 1. 82 
0. 00 o. 00 0. 00 
o. 00 o. 00 0. 00 
200. 00 200. 00 200. 00 
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3-1-72 
36. 35 
4. 0 7  
10. 88 
18.61 
13. 13 
39. 02 
6.57 
14. 47 
12. 82 
0. 00 
11. 25 
4. 07 
0. 00 
6. 84 
5. 95 
0. 00 
0. 00 
0. 00 
0. 00 
0. 00 
1. 88 
0. 00 
o. oo 
0. 00 
0. 00 
12. 51 
1. 58 
200. 00 
Table 3 Number of plants per sq. meter, relative frequency, 
importance value for Plot "A" April 9, 1971. 
Species 
Richardia scabra 
Cassia fasciculata 
Digitaria adscendens 
Cyperus esculentus 
Pyrrhopappus carolinianus 
Solanum floridanum 
Solidago microcephala 
Ambrosia artemisiifolia 
Rwnex hastatulus 
Totals 
Plants/M2 
249. 58 
3. 75 
6. 25 
2. 50 
2. 50 
• 83 
1. 25 
. 42 
. 42 
267. 50 
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Rel. 
Freq. 
52. 18 
15. 22 
10. 87 
6. 52 
4. 35 
4. 35 
2. 17 
2. 17 
2. 17 
100. 00 
relative density and 
Rel. IV 
Den. 
93. 30 145 . 48 
1. 40 16. 62 
2. 34 13. 21 
. 93 7. 45 
. 93 5. 28 
• 31 4. 66 
. 47 2. 64 
• 16 2. 33 
. 16 2. 33 
100. 00 200. 00 
Table 4 Number of plants per sq. meter, relative frequency, relative density and 
importance value for Plot "A" June 26, 1971. 
Species Plants/M2 Rel. Rel. IV 
Freq. Den. 
Richardia scabra 167.50 61. 54 94.58 156. 12 
Cassia fasciculata 2. 08 12. 82 1. 18 14. 00 
Digitaria adscendens 4. 16 7. 69 2.35 10.04 
Ambrosia artemisiifolia 1. 67 7. 69 . 94 8. 63 
Cenchrus incertus . 83 5.12 • 47 5.59 
Solanum floridanum . 42 2. 57 . 24 2. 81 
Pyrrhopappus carolinianus • 42 2. 57 . 24 2. 81 
Totals 177. 08 100. 00 100. 00 200. 00 
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Table 5 Number of plants per sq. meter, relative frequency, relative density and 
importance value for Plot "A" November 22, 1971. 
Species Plants/M2 Rel. Rel. IV 
Freq. Den. 
Richardia scabra 116. 66 22. 22 52. 53 74. 75 
Digitaria adscendens 22. 08 24.69 9 . 95 34. 63 
CYPerus esculentus 30. 00 12. 35 13. 51 25. 86 
Cassia fasciculata 14. 17 6. 17 6. 38 12. 55 
Ambrosia artemisiifolia 17. 50 3. 70 7 . 88 11. 58 
Paspalum setaceum 4. 58 8. 64 2. 06 10. 70 
Ipomoea quamoclit 4. 58 6. 17 2. 06 8 . 23 
Cenchrus incertus 5. 83 4. 94 2. 63 7 . 57 
Baccharis halimifolia 1. 67 2. 47 . 75 3. 22 
Sida cordifolia 1. 25 2;47 • 56 3. 03 
Solidago microcephala 2. 08 1. 23 • 94 2. 17 
Urena lobata . 42 1. 24 . 19 1 . 43 
Rhynchelytrum roseum . 42 1. 24 
•
 
19 1. 43 
Solanum floridanum . 42 1. 24 . 19 1 . 43 
Cassia obtusifolia • 42 1. 23 . 19 1. 42 
Totals 222. 08 100. 00 100. 00 200. 00 
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Table 6 Number of plants per sq. meter, relative frequency, relative density and 
importance value for Plot "A" December 28, 1971. 
Species Plants/M2 Rel. Rel. IV 
Freq. Den. 
Richardia scabra 156. 66 13. 10 49. 15 62. 25 
Digitaria adscendens 57. 92 21. 43 18. 17 39. 60 
Ambrosia artemisiifolia 56. 25 9. 53 17 . 65 27. 18 
Cyperus esculentus 15. 42 15. 48 4. 84 20. 32 
Cenchrus incertus 11. 25 9. 52 3. 53 13. 05 
Rhynchelytrum roseum 3. 33 5. 95 1. 05 7. 00 
Baccharis halimifolia 2. 50 4. 76 . 78 5. 54 
Sida cordifolia 2. 50 4. 76 . 78 5. 54 
Ipomoea quamoclit 2. 08 4. 76 . 65 5 . 4 1  
Paspalum setaceum 5. 42 3. 57 1. 70 5. 27 
Solidago microcephala 2. 92 2. 38 . 92 3. 30 
Cassia fasciculata 1. 66 2. 38 . 52 2. 90 
Solanum floridanum • 42 1. 19 . 13 1. 32 
Cyperus compressus • 42 1. 19 . 13 1. 32 
Totals 318. 75 100. 00 100. 00 200.00 
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Table 7 Number of plants per sq. meter, relative frequency, 
importance value for Plot "An March 1, 1972. 
Species 
Ambrosia artemisiifolia 
Digitaria adscendens 
Rum.ex hastatulus 
Richardia scabra 
CyPerus esculentus 
Cassia fasciculata 
Baccharis halimifolia 
Gnaphalium purpureum 
Paspalum setaceum 
Cenchrus incertus 
Pyrrhopappus carolinianus 
Lupinus diffusus 
Solidago microcephala 
Cyperus compressus 
Cassia obtusifolia 
Sida cordifolia 
Urena lobata 
Solidago fistulosa 
Quercus sp. 
Totals 
2 Plants/M 
231. 67  
77. 08 
37. 08 
25. 00 
16. 66 
9. 17 
3. 75 
8. 33 
4. 17 
8. 75 
5. 42 
3. 33 
5. 42 
1. 66 
1. 25 
1. 25 
1. 25 
. 42 
. 42 
442. 08 
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Rel. 
Freq. 
12. 50 
15. 97 
11. 1 1  
11. 8 1  
6. 25 
5. 56 
6. 25 
4. 86 
4. 86 
3. 47 
4. 17 
3. 47 
2. 78 
1. 39 
1. 39 
1. 39 
1. 39 
. 69 
. 69 
100. 00 
relative density and 
Rel. IV 
Den. 
52. 40 64. 90 
17. 44 33. 41 
8. 39 19. 50 
5. 66 17. 47 
3. 77 10. 02 
2. 05 7 . 6 1  
. 85 7. 10 
1. 89 6 . 7 5  
. 94 5. 80 
1. 98 5 . 45 
1. 23 5 . 40 
. 75 4. 22 
1. 23 4. 01 
• 38 1. 77 
• 30 1. 69 
. 28 1. 67 
. 28 1. 67 
. 09 . 7 8  
. 09 . 78 
100. 00 200.00 
Table 8 Number of plants per sq. meter, relative frequency, relative density and 
importance value for Plot "B" April 9, 1971. 
Species Plants/M2 Rel. Rel. IV 
Freq. Den. 
Digitaria adscendens 22. 08 30. 19 35. 10 65. 29 
CYPerus esculentus 17. 92 20. 75 28. 48 49. 23 
Solidago microcephala 12. 50 20. 75 19. 86 40. 61 
Richardia scabra 3. 75 11. 32 5. 96 17. 28 
Cassia fasciculata 2. 08 7. 55 3. 31 10. 86 
Paspalum notatum 1. 25 3. 77 1. 99 5. 76 
Ambrosia artemisiifolia 1. 67 1. 89 2. 65 4. 54 
Paspalum setaceum 1. 25 1. 89 1. 99 3. 88 
Rum.ex hastatulus 
• 
42 1. 89 . 66 2. 55 
Totals 62. 92 100. 00 100. 00 200. 00 
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Table 9 Number of plants per sq. meter, relative frequency, 
importance value for Plot "B" 
Species 
Digitaria adscendens 
Cyperus esculentus 
Solidago microcephala 
Cassia fasciculata 
Richardia scabra 
Cenchrus incertus 
Sida cordifolia 
Paspalum setaceum 
Ambrosia artemisifolia 
Bulbostylis stenophylla 
Solidago fistulosa 
Polypremum procumbens 
Conyza canadensis 
Altemanthera ramosissima 
Cassia aspera 
Pteridium aquilinum 
Quercus sp. 
Totals 
June 26, 1971. 
Plants/M2 Rel. 
Freq. 
13. 75 19. 35 
16. 25 14. 52 
8. 75 12. 90 
3. 33 11. 29 
3. 75 9. 68 
6 . 67 4. 84 
2. 92 3. 23 
1. 67 4. 84 
1. 25 3. 23 
• 83 3 . 2 3  
• 83 3. 23 
1. 25 1. 61 
• 42 1. 61 
• 42 1. 61 
• 
42 1. 61 
. 42 1. 61 
. 42 1. 61 
63. 35 100. 00 
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relative density and 
Rel. IV 
Den. 
21. 71  41. 06 
25.66 40. 18 
13. 81 26. 71 
5 . 26 16. 55 
5. 92 15. 60 
10. 53 15. 37 
4. 60 7. 83 
2 . 6 3  7 . 47 
1. 97 5. 20 
1. 32 4. 55 
1. 32 4. 55 
1. 97 3. 58 
. 66 2. 27 
. 66 2. 27 
. 66 2 . 27 
. 66 2. 27 
• 66 2 . 27 
100. 00 200. 00 
Table 10 Number of plants per sq. meter, relative frequency, 
importance value for Plot "B" November 22, 1971. 
Species 
Paspalum notatum 
Solidago microcephala 
Digitaria adscendens 
Conyza canadensis 
Baccharis halimifolia 
Paspalum setaceum 
Cassia fasciculata 
Cenchrus incertus 
Solidago fistulosa 
Cyperus compressus 
Cyperus esculentus 
Richardia scabra 
Sida cordifolia 
Alernanthera ramosissima 
Rhynchelytrum roseum 
Totals 
Plants/M2 Rel. 
Freq. 
35.42 28. 57 
46. 67 14. 29 
17. 08 12. 70 
5. 41 9. 52 
13. 33 1. 59 
6. 25 6. 35 
3. 33 7.94 
2. 50 3. 17 
2. 08 3. 17 
1. 67 3. 17 
1. 25 3. 17 
• 42 1. 59 
•
 42 1. 59 
. 42 1. 59 
. 42 1. 59 
136. 67 100. 00 
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relative density and 
Rel. IV 
Den. 
25. 92 54. 49 
34. 15 48. 44 
12. 50 25. 20 
3. 96 13.48 
9. 76 11. 35 
4. 57 10. 9 2  
2. 44 10. 38 
1. 83 5. 00 
1. 53 4. 70 
1. 22 4. 39 
. 92 4. 09 
. 30 1. 89 
• 30 1. 89 
. 30 1. 89 
. 30 1. 89 
100. 00 200. 00 
Table 11 Number of plants per sq. meter, relative frequency, relative density and 
importance value for Plot "B" December 28, 1971. 
Species Plants/M2 Rel. Rel. IV 
Freq. Den. 
Paspalum notatum 35 . 00 31. 34 28. 09 59. 43 
Solidago microcephala 30. 83 16. 42 24. 75 41.17 
Digitaria adscendens 17. 5 0  13. 43 14. 05 27. 48 
Ambrosia artemisiifolia 11. 67 2.99 9.37 12.36 
Paspalum setaceum 3.33 7.46 2. 68 10.14 
Baccharis halimifolia 10. 42 1. 49 8.36 9.85 
Solidago fistulosa 2 . 9 2  4.48 2.34 6.82 
Conyza canadensis 2. 08 4.48 1. 67 6. 15 
Sida cordifolia 1. 25 2.99 1. 00 3.99 
Alte.rnanthera ramosissima 1. 25 2.99 1. 00 3.99 
Convolvulus arvensis . 83 2.99 . 67 3. 66 
Cassia fasciculata 2. 50 1.  49 2. 00 3. 49 
Richardia scabra 2. 08 1 . 49 1. 67 3. 16 
Cyperus esculentus 1. 25 1. 49 1 .  00 2 . 49 
Rhynchelytrum roseum • 83 1. 49 . 67 2.16 
Ipomoea qu.amoclit . 42 1. 49 • 35 1. 84 
Stenotaphrum secundatum . 42 1. 49 . 33 1. 82 
Totals 124. 58 1 00. 00 100. 00 200. 00 
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Table 12 Number of plants per sq. meter, relative frequency, 
importance value for Plot "B" March 1, 1972. 
Species 
Paspalum notatum 
Digitaria adscendens 
Richardia scabra 
Paspalum setaceum 
Cassia fasciculata 
Rumex hastatulus 
Pan.icum repens 
Sida cordifolia 
Solidago microcephala 
Polypremum procumbens 
Ambrosia artemisiifolia 
Alternanthera ramosissima 
Solidago fistulosa 
Cyperus esculentus 
Cyperus compressus 
Andropogon capillipes 
Totals 
Plants/M2 
25. 42 
32. 08 
18. 33 
4. 17 
7 . 50 
7. 08 
6. 67 
6 . 67 
9. 58 
5. 83 
3. 75 
2. 92 
2. 08 
2. 08 
. 83 
. 42 
135. 41 
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Rel. 
Freq. 
20. 25 
12. 66 
5. 07 
11. 39 
7. 59 
7. 59 
7. 59 
6. 33 
3. 80 
2. 53 
3. 80 
3. 80 
2. 53 
2. 53 
1. 27 
1. 27 
100. 00 
relative density and 
Rel. IV 
Den. 
18. 77 39. 02 
23. 69 36. 35 
13. 54 18. 6 1  
3. 08 14. 47 
5. 54 13. 13 
5. 23 12. 82 
4. 92 12. 51 
4. 92 11. 25 
7. 08 10. 88 
4. 31 6. 84 
2. 77  6.  57 
2. 15 5. 95 
1. 54 4. 07 
1. 54 4. 07 
. 6 1  1 .  88 
• 31 1. 58 
100. 00 200. 00 
T able 13 Relative Density of plants in Plot "C" during successive Samplings. Total 
number of plants sampled in ( ) .  
Denuded June 15, 1971 
Species 
Cyperus esculentus 
Richardia scabra 
Ipomoea quamoclit 
Digitaria adscendens 
Sida cordifolia 
Cassia obtusifolia 
Rhynchelytrum roseum 
Solanum floridanum 
7-16-71 
(257) 
89. 24 
(31) 
10. 76 
100. 00 
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Dates Sampled 
11-22-71 12-28-71 
(49) (39) 
57. 65 29. 32 
(7) (23) 
8. 23 17. 29 
(15) (9) 
17 . 65 6. 77 
(8) (52) 
9 . 4 1  39. 10 
(4) (4) 
4. 71 3. 01 
(2) (2) 
2. 35 1. 50 
100. 00 (4) 
3. 01 
100. 00 
3-1-72 
(0) 
00. 00 
(8) 
18. 60 
(0) 
00. 00 
(11) 
25. 58 
(20) 
46. 51 
(0) 
00. 00 
(0) 
00. 00 
(4) 
9. 31 
100.00 
Table 14 Relative Density of plants in Plot "D" during Successive Samplings. Tot.al 
number of plants sampled in ( ) • 
Denuded July 16, 1971 
Species Dates Sampled 
11-22-71 12-28-71 3-1-72 
(61) (63) (17) 
Richardia scabra 72. 62 44. 06 36. 17 
(23) (80) (15) 
Digitaria adscendens 27. 38 55. 94 31. 91 
100. 00 100. 00 (12) 
Cassia fasciculata 25. 53 
(1) 
Cassia obtusifolia 2. 13 
(1) 
Lupinus diffusus 2. 13 
(1) 
Paspalum setaceum 2. 13 
100. 00 
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Table 15 Relative Density of plants in Plot "E" during successive Samplings. Total 
number of plants sampled in ( ) .  
Denuded October 12, 1971 
Species 
Richardia scabra 
Ambrosia artemisiifolia 
Digitaria adscendens 
Cyperus esculentus 
Solanium floridanum 
Sonchus aspera 
Pyrrhopappus carolinianus 
Rumex hastatulus 
Baccharus halimifolia 
Solidago microcephala 
Solidago fistulosa 
Lupinus diffusus 
Lepidium virginicum 
Dates Sampled 
11-22-71 12-28-71 
(27) (95) 
96. 43 72. 52 
(1) (12) 
3. 57 9. 16 
100. 00 (20) 
15. 27 
(2) 
1. 53 
(1) 
. 76 
(1) 
. 76 
100. 00 
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3-1-72 
(0) 
00. 00 
(70) 
37. 84 
(0) 
00. 00 
(0) 
00.00 
(0) 
00. 00 
(0) 
00. 00 
(50) 
27. 03 
(48) 
25. 95 
(10) 
5. 40 
(4) 
2. 16 
(1) 
•
 54 
(1) 
. 54 
(1) 
. 54 
100. 00 
Table 16 
CHANGE IN IV - PLOT A 
Species 4-9-71 11-22-71 3-1-72 
Richardia scabra 145. 5 74. 8 17. 5 
Cassia fasciculata 16. 6 12. 6 7. 6 
Digitaria adscendens 13. 2 34. 6 33. 4 
Cyperus esculentus 7 . 5  25. 9 10. 0 
Ambrosia artemisiifolia 2. 3 11. 6 64. 9 
Rumex hastatulus 2. 3 o. o 19. 5 
Figure 10 
PLOT A 
4-9-71 11-22-71 3-1-72 
R. s. 
c. f. 
D. a. C. e. 
R. h. 
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Species 
Digitaria adscendens 
CyPerus esculentus 
Solidago microcephala 
Richardia scabra 
Cassia fasciculata 
Paspalum notatum 
4-9-71 
Table 17 
CHANGE IN IV - PLOT B 
4-9-71 11-22-71 3-1-72 
65. 3 25. 2 36. 4 
49. 2 4. 1 4. 1 
40. 6 48. 4 10. 9 
17. 3 1. 9 18. 6 
10. 9 10. 3 13. 1 
5. 8 54. 5 39. 0 
Figure 11 
PLOT B 
11-22-71 3-1-72 
R. s. 
P. n. c. f. 
D. a. C. e. 
S. m. 
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Table 18 
COMPARISON OF IV - PLOTS A, B, C, & E 
FOUR WEEKS AFTER DENUDING 
Species P-A P-B P-C P-E 
R. scabra 145. 5 17. 3 22. 0 192. 0 
c. fasciculata 16. 6 10. 9 0. 0 o. 0 
c. esculentus 7. 5 49. 2 178. 0 0. 0 
s. microcephala 2. 6 40. 6 o. o o. o 
D. adscendens 13. 2 65. 3 o. 0 o. o 
A. artemisiifolia 2. 3 4. 5 o. o 6. 0 
Figure 12 
A & B  A & C  A & E  
' R. s. 
A. a. c. f. 
S. m. 
Plot A 
Plots B, C, or E 
46 
Figure 13 
COMPARISON OF IV - PLOTS C, D, & E 
TWENTY - TWO WEEKS AFTER DENUDING 
P. c. 
R. h. 
Plot C 
Plot D 
Plot E 
D. a. - Digitaria adscendens 
R. s. - Richardia scabra 
C. e. - Cyperus esculentus 
I. q. - Ipomoea quamoclit 
D. a. 
B.h. 
B.  h. - Baccharus halimifolia 
R. h. - Rumex hastatulus 
A. a. - Ambrosia artemisiifolia 
P. c. - Pyrrhopappus carolinianus 
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Figure 14 
COMPARISON OF IV - PLOTS A & B 
AFTER DENUDING 
FORTY-TWO WEEKS ONE YEAR 
S. m. 
R. s. 
D. a. 
A. a. S. m. 
P. n. 
Plot A 
Plot B 
Plot A & B 
R. s. - Richardia scabra 
C. e. - Cyperus esculentus 
A. a. - Ambrosia artemisiifolia 
P. n. - Paspalum notatum 
S. m. - Solidago microcephala 
D. a. - Digitaria adscendens 
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R. s. 
P. n. 
C .  e. 
A. a. 
Table 19 Plants/M2 in Plot "A" during July 16, 1971 Density Study 
Species Plants/M2 
Richardia scabra 150 
Digitaria adscendens 3 
Cyperus esculentus 1 
Ambrosia artemisiifolia 1 
Cassia fasciculata 1 
Solidago fistulosa 1 
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Table 20 
LIST OF MOST FREQUENTLY ENCOUNTERED PLANT SPECIES 
ON MCMULLEN PROPERTY AND LOCAL AREA 
ANNUALS 
Richardia scabra 
Ambrosia artemisiifolia 
Cassia aspera 
Cassia fasciculata 
Cassia obtusifolia 
Conyza cana densis 
Solidago microcephala 
Solidago stricta 
Solanum floridanum 
Sida cordifolia 
Urena lobata 
Lepidium virginicum 
Froelichia floridana 
Alternanthera ramosissima 
Krigia virginica 
E rechtites hieracifolia 
Chenopodium album 
Erigeron quercifolius 
Bidens pilosus 
Linaria canadensis 
Plantago virginica 
Amaranthus hybridus 
Amaranthus spinosus 
Physalis angulata 
Sonchus asper 
BIENNIALS 
Bulbostylis stenophylla 
Cyperus esculentus 
Cyperus compressus 
Polypremum procumbens 
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PERENNIALS 
Eupatorium compositifolium 
Eupatorium capillifolium 
Cenchrus incertus 
Andropogon capillipes 
Digitaria adscendens 
Panicum maximum 
Setaria glauca 
Paspalum notatum 
Eleusine indica 
Rumex hastatulus 
Opuntia stricta 
Cynodon dactylon 
Rhynchelytrum roseum 
Stenotaphrum secundatum 
Echinochloa crusgalli 
Lupinus diffusus 
Crotolaria spectabilis 
Agalinis fasciculata 
Sporobolus virginicus 
Vernonia gigantea 
Solidago fistulosa 
Poinsettia cyathophora 
Heterotheca hyssopifolia 
Polygala setacea 
Hypericum galioides 
Hypericum myrtifolium 
Hypericum hypericoides 
PINES AND/OR OAK 
Pinus palustris 
Pinus clausa 
Quercus laevis 
Quercus virginiana 
BIENNIALS 
Gnaphalium purpureum 
Gnaphalium obtusifolium 
Oenothera lacinata 
Oenothera humifusa 
Lactuca graminifolia 
Sida acuta 
C irsium horridulum 
Rudbeckia hirta 
Pyrrhopappus carolinianus 
Pluchea purpurascens 
BEST DRAINED AREAS 
Quercus virginiana 
Quercus laevis 
Quercus chapmanii 
Carya giabra 
PINES AND/OR OAK 
Quercus chapmanii 
Quercus laurifolia 
POORLY DRAINED AREAS 
Quercus nigra 
Quercus laurifolia 
Carya aquatica 
Persea borbonia 
Nyssa sylvatica 
Sambucus simpsonii 
Morus rubra 
Thelypteris gongylodes 
Blechnum serrulatum 
Woodwardia areolata 
Nephrolepis exaltata 
Osmunda cinnamomea 
Osmunda regalis 
Pteridium aquilinum 
COMMON SPREADING OR CREEPING VINES 
Abrus precatorius 
Convolvulus arvenus 
Ipomoea quamoclit 
Ipomoea trichocarpa 
Parthenocissus quinquefolia 
Rubus trivalis 
Smilax auriculata 
Vicia acutifolia 
Vitis aestivalis 
Vitis rotundifolia 
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Table 21 
List of Total Plant Species Occurring in Plots 
SPECIES SAMPLED 
Alternanthera ramosissima (Mart. ) Chodat 
Ambrosia artemisiifolia L. 
Andropogon capillipes Nash 
Baccharis halimifolia L. var. angustior D. C. 
Bulbostylis stenophylla (Ell. ) Clarke 
Cassia aspera Muhl. 
Cassia fasciculata Michx. 
Cassia obtusifolia L. 
Cenchrus incertus M. A. Curtis 
Convolvulus arvensis L. 
Conyza canadensis (L. )  Cron. var. pusilla (Nutt. ) Cron. 
Cyperus compressus L. 
Cyperus esculentus L. 
Digitaria adscendens Henr. 
Gnaphalium purpurem L. 
Ipomoea quamoclit L. 
Lepidium virginicum L. 
Lupinus diffusus Nutt. 
Panicum repens L. 
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Chaff Flower 
Ragweed 
Beard Grass 
Grounds el 
Dwarf Horseweed 
Yellow Nut Grass 
Crab Grass 
Cudweed 
Cypressvine 
Pepper Grass 
Lupine or Blue Bonnet 
Paspalum notatum Fluegge Bahia Grass 
Paspalum setaceum Michx. 
Polypremum procumbens L. 
Pteridium aquilinum (L. ) Kuhn var. caudatum (L. ) Sadebeck Bracken Fern 
Pyrrhopappus carolinianus (Walt. ) DC. var. georgianus 
(Shinners) Ahles 
Quercus laevis Walt. 
Quercus virginiana Mill. var. geminata Sarg. 
Richardia scabra L. 
Rhynchelytrum roseum (Nees) Stapf & Hubb. 
Rumex hastatulus Baldw. 
Sida cordifolia L. 
Solanium floridanum Shuttlw. 
Solidago fistulosa Mill 
Solidago microcephala (Greene) Bush 
Sonchus aspera (L. ) Hill 
Stenotaphrum secundatum (Walt. ) Kuntze 
Urena lobata L. 
SPECIES NOT SAMPLED 
Bidens pilosa L. 
Chenopodium ambrosioides L. 
Eupatorium capillifolium (Lam. ) Small 
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False-Dandelion 
Turkey Oak 
Sand Live Oak 
Natal Grass 
Goldenrod 
Spiny Sow Thistle 
St. Augustine Grass 
Caesar Weed 
Beggar Ticks 
Mexican Tea 
Dog Fennel 
Gnaphalium obtusifolium L. var. obtusifolium 
HYPericum ga.lioides Lam. 
HYPericum myrtifolium Lam. 
Linaria canadensis (L. ) Dum. 
Vitis aestivalis Michx. 
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Rabbit Tobacco 
Blue T oadflax 
Summer Grape 
Table 22 
List of Total Plant Species Occurring on the McMullen 
Property other than in Plots 
PTERIDOPHYTA 
Ferns and Fern Allies 
ASPIDIACEAE Aspidium Family 
Thelypteris gongylodes (Schkuhr. ) Small 
BLECHNACEAE Blechnum Fern Family 
Blechnum serrulatum Richard 
Woodwardia areolata (L. ) Moore 
DAVALLIACEAE 
Nephrolepis exaltata (L. ) Schott 
OSMUNDACEAE Royal Fern Family 
Osmunda cinnamomea L. 
Osmunda regalis L. var. spectabilis (Willd. ) Gray 
SAIVINIACEAE Salvinia Family 
Azolla caroliniana Willd. 
Monocotyledonae 
ARECACEAE Palm Family 
SPERMA TOPHYTA 
Seed Plants 
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Beech Fern 
Chain Fern 
Boston Fern 
Cinnamon Fern 
Royal Fern 
Mosquito Fern 
Sabal minor (Jacq. ) Pers. 
Sabal palmetto (Walt. ) Lodd 
Serenoa repens (Bartr. ) Small 
BROMELIACEAE Pineapple Family 
Billbergia pyramidalis 
Tillandsia recurvata L. 
Tillandsia usneoides L.  
COMMELINACEAE Spiderwort Family 
Commelina erecta L. var. angustifolia (Michx. ) Fern. 
CUPRESSACEAE Cypress Family 
Juniperus silicicola (Small) Bailey 
CYPERACEAE Sedge Family 
Cyperus lecontei Torr. 
Cyperus retrorsus Chapm. 
LILIACEAE Lily Family 
Aletris farinosa L. 
PINACEAE Pine Family 
Pinus clausa (Engelm. ) Sarg. 
Pinus palustris Mill. 
POACEAE Grass Family 
Andropogon virginicus L. 
Arundinaria gigantea (Walt. ) Chapm. 
Cynodon dactylon Pers. 
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Blue Stem Palm 
Cabbage Palm 
Saw Palmetto 
Ball Moss 
Spanish Moss 
Day flower 
Southern Red Cedar 
Colic Root 
Sand Pine 
Southern Long-Leaf Pine 
Broom Sedge 
Giant Cane 
Bermuda Grass 
Dactvloctenium aegyptium (L. ) Richt. 
Eleusine indica (L. ) Gaertn. 
Eragrostis oxylepis Torr. 
Panicum amarulum Hitchc. & Chase 
Panicum maximum Jacq. 
Paspalum urvillei Steud. 
Setaria glauca (L. ) Beauv. 
Sporobolus virginicus (L. ) Kunth 
Stipa avenacioides Nash 
SMILACACEAE Smilax Family 
Smilax auriculata Walt. 
Dicotyledonae 
AMARANTHACEAE Amaranth Family 
Froelichia floridana (Nutt. ) Moq� 
AMARYLL YDACEAE Amaryllis Family 
Hymenocallis palmeri S. Wats. 
ANACARDIACEAE Cashew Family 
Mangifera indica L. 
Rhus copallina L. var. leucantha (Jacq. ) DC. 
APOCYNACEAE Oleander Family 
Catharanthus roseus (L. ) G. Don 
ARACEAE Arum Family 
Arisaema triphyllum (L. ) Torr. 
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C rowfoot Grass 
Goose Grass 
Love Grass 
Beach Grass 
Guinea 6rass 
Vasey Grass 
Yellow Foxtail 
Virginia Dropseed 
Needle Grass 
Greenbrier 
Cottonweed 
Spider Lily 
Mango 
Southern Sumac 
Madagascar Perwinkle 
Jack-in-the-Pulpit 
ARISTOLOCHIACEAE Birthwort Family 
Aristolochia maxima L. 
ASCLEPIADACEAE Milkweed Family 
Cynanchum scoparium Nutt. 
ASTERACEAE Aster Family 
Aster subulatus Michx. var. ligulatus Shinners 
Cirsium horridulum var. vittatum (Small) R. W. Long 
Erechtites hieracifolia (L. ) Raf. var. hieracifolia 
Erigeron quercifolius Lam. 
Eupatorium aromaticum L. 
Eupatorium j acundum Greene 
Gaillardia lanceolata Michx. 
Dutchman's Pipe 
Vine Milkweed 
Aster 
Purple Thistle 
Fireweed 
Southern Fleabane 
Wild Hoarhound 
Blanket Flower 
Gnaphalium purpureum L. var. spathulatum (Lam. ) Ahles 
Heterotheca hyssopifolia (Nutt. ) R. W. Long var. hyssopifolia 
Heterotheca hyssopifolia var. subulata (Small) R. W. Long 
Heterotheca suba.xillaris (Lam. ) Britt. & Rusby var. subaxillaris 
Krigia virginica (L. ) Willd. 
Lactuca graminifolia Michx. 
Phoebanthus grandiflora (T & G) Blake 
Sonchus oleraceus L. 
Vernonia gigantea (Walt. ) Trel. 
BRASSICACEAE Mustard Family 
Descurainia pinnata (Walt. ) Britt. 
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Dwarf-Dandelion 
Wild Lettuce 
Common Sow Thistle 
Iron weed 
Rorippa teres (Michx. ) Stuckey 
CAMPANULACEAE BlueBell Family 
Lobelia glandulosa Walt. 
CAPRIFOLIACEAE Honeysuckle Family 
Lonicera sempervirens L. 
Sambucus simpsonii Rehder 
CHENOPODIACEAE Goosefoot Family 
Chenopodium album L. 
CISTACEAE Rock Rose Family 
Helianthemum corymbosum Michx. 
CONVOLVULACEAE Morning-Glory Family 
Ipomoea trichocarpa Ell. 
ERICACEAE Heath Family 
Lyonia lucida (Lam. ) K. Koch 
EUPHORBIACEAE Spurge Family 
Acalypba gracilens Gray 
Chamaesyce hirta (L. ) Millsp. 
Poinsettia cyatbophora (Murray) Kl. & Gke. 
Ricinus communis L. 
FABACEAE Pea Family 
Abrus precatorius L. 
Crotalaria lanceolata 
Crotalaria maritima Cbapm. 
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Marsh Cress 
Glades Lobelia 
Trumpet Honeysuckle 
Southern Elderberry 
Lamb's  Quarter 
Frostweed 
Fetter Bush 
Three-seeded Mercury 
Castor Bean 
Crab's  Eye 
Crotalaria mucronata Desv. 
C rotalaria spectabilis Roth 
Desmodium canum (J. F. Gmel. ) Schinz & Thellung 
Desmodium perplexum 
Erythrina herbacea L. 
Medicago lupulina L. 
Melilotus alba Desr. 
Tephrosia hispidula (Michx. ) Pers. 
Trifolium repens L. 
Vigna luteola (Jacq. ) Benth. 
F AGACEAE Beech Family 
Quercus chapmanii Sarg. 
Quercus laurifolia Michx. 
Quercus virginiana Mill. var. virginiana 
FUMARIACEAE Fumitory Family 
Fumaria officinalis L. 
HALORAGACEAE Water-Milfoil Family 
Myriophyllum brasiliense Camb. 
HYPERICACEAE St. John's-Wort Family 
Hypericum hypericoides (L. ) Crantz var. hypericoides 
JUGLANDACEAE Walnut Family 
Carya glabra (Mill. ) sweet 
LAURACEAE Laurel Family 
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Tick Trefoil 
Coral Bean 
Black Medick 
Sweet Clover 
Hoary Peas 
White Clover 
Cow Pea 
Laurel Oak 
Live Oak 
Fume-weed 
Brazilian Water Feather 
st. Andrew's Cross 
Pignut Hickory 
Cin.namomum camphora (L. ) Nees & Eberm. 
Persea borbonia (L. ) Spreng. var. borbonia 
LORANTHACEAE Mistletoe Family 
Camphor Tree 
Red Bay 
Phoradendron serotinum (Raf. ) M. C. Johnston var. Mistletoe 
macrotomum (Trel. ) M. c. Johnston 
LYTHRACEAE Loosestrife Family 
Lagerstroemia indica L. 
Lythrum alatum Pursh var. lancolatum (Ell. ) T & G 
MAL VACEAE Mallow Family 
Hibiscus tiliaceus L. 
Sida acuta Burm. 
MELASTROMA TACEAE Melastoma Family 
Rhexia ciliosa Micbx. 
Rhexia cubensis Griseb. 
MELIACEAE Mahogany Family 
Melia azedarach L. 
MORACEAE Mulberry Family 
Morus rubra L. 
MYRSINACEAE Myrsine Family 
Myrsine guianensis (Aubl. ) Kuntze 
MYRTACEAE Myrtle Family 
Eugenia paniculata Banks 
NYSSACEAE Sour-Gum Family 
Nyssa aquatica L. 
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Crape Myrtle 
Loose strife 
Mahoe 
China Berry 
Red Mulberry 
Stoppers 
Tupelo Gum 
Nyssa svlvatica Marsh. var. biflora (Walt. ) Sarg. 
OLEACEAE Olive Family 
Ligustrum jagonicum 
ONAGRACEAE Evening Primrose Family 
Ludwigia maritima F. Harper 
Oenothera humifusa Nutt. 
Oenothera laciniata Hill. 
CACTACEAE Cactus Family 
Opuntia stricta Haw. 
OXALIDACEAE Wood-Sorrel Family 
Oxalis dillenii Jacq. 
Oxalis violacea L. 
PHYTOLACCACEAE Pokeweed Family 
Phytolacca americana L. 
PLANTAGINACEAE Plantain Family 
Plantago virginica L. 
POLYGALACEAE Milkwort Family 
Polygala grandiflora Walt. 
POLYGONACEAE Buckwheat Family 
Polygonum setaceum Baldw. ex. Ell. 
RHIZOPHORACEAE Mangrove Family 
Eriobotrya j aponica Lindl. 
ROSACEAE Rose Family 
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Black Gum 
Japanese Privet 
Seaside Evening Primrose 
Prickly Pear 
Yell ow Sorrel 
Violet Wood Sorrel 
Pokeberry 
Southern Plantain 
Loquat 
Rubus trivialis Michx. 
RUBIACEAE Madder Family 
Diodia teres Walt. 
RUT ACEAE Rue Family 
Zanthoxylum clava-herculis L. 
SAPINDACEAE Soapberry Family 
Koelreuteria formosana Hayata 
SAXIFRAGACEAE Saxifrage Family 
!tea virgi.nica L. 
SCROPHULARIACEAE Snapdragon Family 
Agalinis fasciculata (Ell. ) Raf. 
Scoparia dulcis L. 
SOLANACEAE Nightshade Family 
Physalis angulata L. var. angulata 
Physalis arenicola Kearney 
Solanurn nigru.In L. 
VERBENACEAE Verbena Family 
Lantana camara L. 
VITACEAE Grape Family 
Ampelopsis arborea (L. ) Rushy 
Parthenocissus quinquefolia (L. )  Planchon 
Vitis rotundifolia Michx. 
63 
Southern Dewberry 
Buttonweed 
Hercules Club 
Virginia Willow 
False Foxglove 
sweet Broom 
Common-Nightshade 
Shrub Verbena 
Pepper Vine 
Virginia Creeper 
Muscadine Grape 
Table 
List of Total Plant Species Occurring in the Local Area 
not Previously Collected on the McMullen Property 
SPERMATOPHYTA 
Seed Plants 
Monocotyledonae 
ALISMATACEAE Water Plantain Family 
Sagittaria lancifolia L. 
COMMELINACEAE Spiderwort Family 
Commelina communis L. 
Commelina elegans HBK 
CYPERACEAE Sedge Family 
Carex lupulina Muhl. ex Schk. 
Cyperus distinctus Steud. 
Cyperus globulosus Aubl. 
Cyperus ligularis L. 
Cyperus odoratus L. 
Cyperus polystachyos Rottb. var. polystachyos 
Cyperus rotundus L. 
Cyperus surinamensis Rottb. 
Cyperus tetragonus Ell. 
Dichromena colorata (L. ) Hitchc. 
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Wapato 
Nut Grass 
Dichromena latifolia Baldw. 
Eleocharis caribaea (Rottb. ) Blake 
Fimbristylis spadicea (L. ) Vahl var. castanea (Michx. ) Gray 
Rhynchospora corniculata (Lam. ) Gray 
ERIOCAULACEAE Piperwort Family 
E riocaulon decangulare L. 
HAEMODORACEAE Bloodwort Family 
Lachnanthes caroliniana (Lam. ) Dandy 
HALORAGACEAE Water-milfoil Family 
Myriophyllum brasiliense Camb. 
JUNCACEAE Rush Family 
Juncus acuminatus Michx. 
Juncus biflorus Ell. 
Juncus effusus L. var. solutus Fern. & Wieg. 
Juncus megacephalus M . A. Curtis 
ORCHIDACEAE Orchid Family 
Habenaria strictissima Reichenb. f. var. odontopetala 
(Reichenb. f. ) L. O. Wms. 
POACEAE Grass Family 
Andropogon glomeratus (Walt. ) BSP 
Echinochloa crusgalli (L. ) Beauv. 
Setaria magna Griseb. 
Tripsacum dactyloides L. 
Uniola paniculata L. 
65 
Beak Rush 
Giant Pipewort 
Red Root 
Water Feather 
Bushy Beard Grass 
Barnyard Grass 
Giant Foxtail 
Eastern Gama Grass 
Sea Oats 
PONTEDERIACEAE Pickerelweed Family 
Eichhornia crassipes (Mart. ) Solms 
Pontederia cordata L. 
Pontederia lanceolata Nutt. 
Dicoty ledonae 
AIZOACEAE Carpetweed Family 
Sesuvium portulacastrum (L. ) L. 
AMARANTHACEAE Amaranth Family 
Amaranthus hybridus L. 
Amaranthus spinosus L. 
APIACEAE Celery Family 
Apium leptophyllum (Pers. ) F. Muell. 
Centella asiatica (L. ) Urban 
Eryngium yuccifolium Michx. var. synchaetum Gray 
Hydrocotyle umbellata L. 
APOCYNACEAE Oleander Family 
Nerium oleander L. 
AQUIFOLIACEAE Holly Family 
Ilex vomitoria Ait. 
ASTERACEAE Aster Family 
Aster elliottii T & G 
Aster dumosus L. 
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Water Hyacinth 
Blue-Flag 
Southern Pickerelweed 
Sea Purslane 
Common Pigweed 
Spiny Amaranth 
Marsh Parsley 
Coinwort 
Button Snakeroot 
Marsh Pennywort 
Oleander 
Yaupon 
Aster 
Aster 
Berlandiera subacaulis Nutt. 
Borrichia frutescens (L. ) DC. 
Eupatorium rotundifolium L.  
Flaveria floridana J. R. Johnston 
Helenium armarum (Raf. ) H. Rock 
Helianthus debilis Nutt. subsp. debilis 
Heterotheca nervosa (Small) Shinners var. nervosa 
Iva imbricata Walt. 
Pluchea purpurascens (Sw. ) DC. 
Fterocaulon pycnostachyum (Michx. ) Ell. 
Rudbeckia hirta L. var. floridana (Moore) Perdue 
Senecio confusus Britt. 
Solidago stricta Ait. 
A VICENNIACEAE Black Mangrove Family 
Avicennia germinans (L. ) Stearn 
BIGNONIACEAE Bignonia Family 
Jacaranda acutifolia H & B 
CASUARINACEAE Beefwood Family 
Casuarina eguisetifolia Forst. 
CERATOPHYLLACEAE Hornwort Family 
Ceratophyllum demersum L. 
CHENOPODIACEAE Goosefoot Family 
Salicornia virginica L. 
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Green Eyes 
Sea Daisey 
Yellow Top 
Spanish Daisy 
Sunflower 
Marsh Elder 
Camphorweed 
Blackroot or 
Rabbit Tobacco 
Black-Eyed Susan 
Golden Ragwort 
Black Mangrove 
Jacaranda 
Australian Pine 
Coontails 
Perennial Glasswort 
CONVOL VULACEAE Morning-Glory Family 
Ipomoea pes-caprae (L. ) R. Brown var. emarginata Hall 
Ipomoea stolonifera (Cyr. ) J. F. Gmel. 
Merremia dissecta (Jacq. ) Hall. 
CUCURBITACEAE Gourd Family 
Momordica charantia L. 
E UPHORBIACEAE Spurge Family 
Croton punctatus Jacq. 
Poinsettia heterophylla (L. ) Kl. & Gke. 
Poinsettia pulcherrima (Willd. ) Graham 
FABACEAE Pea Family 
Astragalus obcordatus Ell. 
Calliandra haematocephala 
Indigofera hirsuta Harv. . 
Rhynchosia michauxi.i Vail 
Sesbania exaltata (Raf. ) Cory 
Sophora tomentosa L. 
Vicia acutifolia L. 
GENTIANACEAE Gentian Family 
Eustoma exaltatum (L. )  Griseb. 
Sabatia grandiflora (Gray) Small 
Sabatia stellaris Pursh. 
LAMIA CEAE Mint Family 
Monarda punctata L. 
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Railroad Vine 
Wild Balsam Apple 
Painted Leaf 
Milk Vetch 
Powderpuff 
Necklace Pod 
Vetch 
Marsh Pink 
Horse-Mint 
MAGNOLIACEAE Magnolia Family 
Magnolia grandiflora L. 
MYRTACEAE Myrtle Family 
Melaleuca quinquenervia (Cav. ) Blake 
NYMPHAEACEAE Water-Lily Family 
Nelumbo nucifera Gaertn. 
ONAGRACEAE Evening Primrose Family 
Gaura angustifolia Michx. 
Ludwigia erecta (L. )  Hara 
Ludwigia octovalvis (Jacq. ) Raven ss. octovalvis 
Ludwigia peruviana (L. ) Hara 
PAPAVERACEAE Poppy Family 
Argemone alba Lestib. 
POLYGONACEAE Buckwheat Family 
Antigonon leptopus Hook. & Arn. 
RHIZOPHORACEAE Mangrove Family 
Rhizophora mangle L. 
RUBIACEAE Madder Family 
Ixora coccinea L. 
SCROPHULARIACEAE Snapdragon Family 
Bacopa monnieri (L. ) Pennell 
SOLANACEAE Nightshade Family 
Physalis viscosa var. maritima (M.A. Curtiss) Waterfall 
VERBENACEAE Verbena Family 
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Southern-Magnolia 
Punk-Tree 
Sacred Lotus 
Southern Gaura 
Primrose Willow 
Carolina Poppy 
Coral Vine 
Red Mangrove 
Water Hyssop 
Callicarpa americana L.  
Lippia Nodiflora Michx. 
70 
Beauty-Berry 
Capeweed 
